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Abstract of JP7230802 

PURPOSE:To provide a favorable nonaqueous secondary battery in which low- cost material is used, in which 
discharge of a positive electrode or charge of a negative electrode is not performed to simplify battery manufactu 
processes, and in which dendrite is not generated by repeated charge and discharge even with combination of th 
negative electrode of carbon or graphite to/from which Li can be inserted or dissociated with the positive electrod 
including Li.Mn composite oxide. 

CONSTITUTION:A nonaqueous secondary battery comprises a positive electrode, a negative electrode, and a 
nonaqueous ion transmission body. The negative electrode includes lithium, or it comprises active material to/froi 
which lithium can be inserted/dissociated. The positive electrode comprises active material including lithium- 
manganese composite oxide, and an X-ray diffraction line of the oxide by a CuKalpha beam has peaks in ranges 
15.2-15.6 deg., 18.6-18.8 deg. and 24.5-25.1 deg. respectively. The ratio of the peak intensity of the diffraction lir 
a range of 27-33 deg. to the peak intensity in the range of 15.2-15.6 deg. is less than 0.02. 
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fSSrJRO, 2 0 O'C-eWEESSffiU £ 

nSJWBCDSffii: bfc. 
[0 0 3 0] IEH©!WilIi 

T. ^*{C4. 1 VST^SrfT^. M^TffOb^iTe 

2. ovs-e»si^ff'j7to 2[nii=iM!$fc(s]i;m-cD^ 
[oo3i] ^00^ mm(Dz:t<imLtzL ■ j. i 

MnOzi m»D2 0kl©M®#ffi« 1 0 8niAh/g, sp 
3Hfi0il2 

7®fj?.3^tv>^/> (IC No. I) <L*KKb'J^A<h 
<)7-OjUt-?>?J>(Dl:t-C. Li :Mn=l : 1 (C 
tlZ> X 5 iZftm b . 1- ch im^tC^ b y h izim b 

/to £tt& 7 o o tt 3 nm b . 

iEMSmiL i M n Ojj X^fd CuK 

m&ia 3 (c:^t„ 1 0 ~ 5 0 " comzteiizmrrft 2 0 

*CfiHfiETTS*5feJ5:|Hirr«W5tf— ^tt- '15. 4" , I 
8. 7° . 2 4. 6°, 3 5. 6', 3 6. 9" > 3 
7. 6° . 3 9. 4" . 40. 8° , 42. 5° . 4 
5. 1". 4 7. 4° fr#-'fiEU 15. 4" tMlT«>$< 
fflt (I/I-o) te, -W6ft 1. ().(). I 5. 0. 
2 5. 0. 2 2. 0. 14. 0. 16, 0. 5 1, 0. 
0 7. 0. 0 5, 0. 6 7. 0. 0 5T?3B^fc. 
[0 0 3 2] 

RJb©«fc -5 £ bT# bn7t.U-»#3K&y-fe^ Is 

00:2 0:1 5 ©ga^TfK^bfcEW-e, f!»J 1 £ 
IWHifCbT, jig 2 Oram, fiffiO. 2 5 gO^U-y b& 

flSifc, o. 5moi/KDhU^;^o^^>7N;i/5js>i? 
u?-^A*asib&«s»*ffiirifcemH. ^ss^jii 

[0 0 3 3] -tONlgS. Sfft2cor'<h<^b7 u cL i Mn 
02ZESCD2(1I@CDM^*«. 1 2 1 mAh/g, ¥±%ffi££ 

X> (IC ffcxl) £, U^^iV>^>(DtfcT\ L 
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12 

1 : Mn= 1 : 1 fC&3J;5tdJI]*., 8 0—10 0°ClC 

1§tf»*£l»iil t»^^7 MdffsBlbfc. utlS 
4 5 0°CT7 2B-m l^S^B^T*3fcJ&b, I0SSS3 
ML i Mn Oi. XigCC u K «$i£fflt,> 

|g| 4 iCTKfo I 0-50° (Dmztetf&mm 2 6» iC-fr 
^S#fc£JnfflT»©fc— S'te, 15. 4°, 18. 6 
" . 2 4. 9° . 3 5. 6" , 3 6. 1" , 3 6. 9 
JO " . 3 7. 6° , 3 9. 3° , 4 0. 9" , 4 2. 4 
° . 4 3. 7" .4 5. 1° . 4 7. 4° H#fiEb. I 

5 . 4 ° ie*ftrsS3fl&t < i / 1 o) a« -r-wn I . 

0. 0. 4 4, 0. 2 4, 0. 2 3. 0. 0 8. 0. 2 
2.0. 18. 0. 6 3. 0. 0 7. 0. 0 5. 0. 0 

4. 0. 9 9. 0. 0 6T2&^£. 
[0 0 3 4] jSMfOVm 

UU.-.C0«fc a bT#6^afcIE«Si^ii^:Tir5-U >7'7 

•y ^say* »j fh7 vyt-mz-xri-ven I 

0 0: 10: 80>»Jl^TSg^bfcJSiU1.tt. 1 <L|f»l 

i» $&:bT. i&M 2 Omm, 110. .2 5 g(?VKl/-y h£fj: 
Sib£. 
iE®C0lf-filli 

2 : l^^fcln»l/l©^-+hy';^n'J>Bfe l J5'- 

CbTffHMSff^fc. 
[0 0 3 5] W&SIJL HilK;wr'i<fi^-bfcL i Mn 

01. 9iE@©2 |5IBCDW#.Sttt. 1 1 3niAh/g. W&M. 
mt2. 6 8VT$^fc, 

MnOOHtBSftU^At*, VfZ 

(DltT. Li : M n = 1 . 3:1 {^^.fcoJClffffib, 

^iffi^J 1 £fWH&lC^sU-.v h^Tjfc„ Cin^4 0 0°CT 

9 6« mmmmm.^mzu jesss^/rl 11.2 

Mn02.2 XfiSllCuKai5ffli/>T, CCQ 

S*W«t9*X«E»f*fT«:-3fc. 1 0~5 

0° CDP e E I(C:*5lt-5[p[^2 0{C#&rS*"bJfflHfflf«l® 
kT— ftt, 15. 6°. 18. 8°, 25. 1°. 3 
49 5. 7° , 36. 2° . 36. 9" . 37. 8° , 3 
9. 5° , 4 0. 9° , 4 2. 4° . 4 3. 8° , 4 

5. 1° . 4 7. 5° td#fiEb, 15. 6° KSTT^Sft 

sett (i/io)«, -wem. o, o. 34, 0. 2 

4, 0. 2 2, 0. 04, 0. 1 7, 0. 1 5, 0. 5 
8, 0. 04, 0. 0 2, 0. 0 3. 0. 7 7, 0. 0 
4T$.ofeo 
[0 0 3 6] WMOim 

z\ ctm:. ■ o ms&im. b^. 

5? ^JM^^^b, ^b^-Xh^f^bfCo 
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[0 0 3 7] m&ttXZte, .l;RBcO=tafcLT#^lfe.LE 
U5"->€:^JN- *3SJ|/- 2-foU H>t 

SM4'6 0°C7?^*£Uto -tOffe gf«ljT?a&SN-^ 
- 2 --fcfDU H>S^tc:Bft3crSfc«)K:2 5 0°C 

RfcSeo/y&tc: 2 0 O'CT3*E0SaSL& i &CDS:i£fiii:LT 
fflt>Vc„ CKZJTEfitt, ^HtJ:.»Sffu$t4 cm 2 > 'it® 

[0 0 3 8] TESWffffflli 

1 i&&J»c:. 1 n»l/1C0j^|^'.)^A2r^Lfc 
flM^Jfk • *SKPI I <i:|K]^{cLT|iWilli^ff 

-j>Tc -f-COifeSm. FirmLlcori:<ft:SaUfc:L i .1.3 MnO 
a 2il3ffi0> 2 ©BOiftiilMdU l 1 8mAh/g. W.i<>/: 

mi&m 5 

-®?-fb-7>#> (IC No. 5) <yi|&'J-3^A«h&, u 
^Jxii^ytfXDtfV, Li :Mn=l : Hc&SJ; 

*i ioo°cn74iim 2{^m%<Dmm^m.^Lrc^.m 

mmzC u K alSSrffllriT. £©fi^<Ot^XiSrattfT 
Sfffc^fc. -tOHB*, 1 0-5 0° 09fifj{C43W-aiEliff 

ft 2 0»c#eBrs^t>s:iittiT«©hr— 15. 3 

° , 18. 7°. 2 4. 6° , 3 5. 6° , 3 6. 8 
° . 37. 5" . 39. 2° , 40. 7" , 42. 4 
0 . 45. 0° . 4 7. 3° £#fiEU 1 5. 3° 

■?&®Bat (i/io) -weni. o, o. o 

2, 0. 58. 0. 18. 0. 18. 0. 0 9. 0. 5 

3, 0. 2 1. 0. 0 8, 0. 7 5. 0. 0 3T^ 

[0 0 3 9] IEmCDm& 
Rh©«fc^t:LT»StUtiE®S«l«*. N-*^- 
2-tfDiJ K>*KST*/ti6{'2 3 0°CT^^#b 
fe^d3llfiW4 4:l^tac:L"riE«*fmbfc. CI ©IE 
Mtt. JfcWJtO^BPBN cm 2 . «®P*-8 3 /im 

<3MWfc©J«H&»2 0 Mm) T&^fc, 

^5S^J4<h[tMi(c:|«ffiLfe« 

[0 0 4 0] -t®fiESft,'ME©rt<f^BUfcL i Mn 
02iE®©2lHl@(DS5^a«. 1 3 lmAh/g. 



(8) #ffi¥7 - 2 3 0 8 0 2 
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«2. .7 8 VTa&ofc 
«0I6 

==&ftv>#> (Mn2 O3 ) tWJf^Ai^, 
U^^AtV^^t^Jrfr, L i :Mn=0. 9 : 1 

Tfc. cm* 6 0 0°CT? 1 8R3WI. 1 0#$f5«CDSS|t<£jg 
^L^S-^l-WTtiMb. IE«f£®L i 0 .8 Mn 

/0 ®01g)*XS5l|ntt)f2ff^tJ^„ ^-©^^ 10-5 0" 

r^tt, 15. 5 ° . 18. 7° , 24. 8", 35. 6 
° , 36. 3° . 36. 8° . 37. 6° . 39. 3 
° . 4 0. 8° . 42. 6° . 44. 0° . 45. 2 
" . 4 7. 3° fCiWrtU 15. 5" tdMTS^lKtt 
(I/Io) te. -WBh.1. 0. 1. 5. 0. 59, 
0. 1 8. 0. 3 2, 0. 0 8, 0. 1 1 . 0. 5 7, 
0. 2 8. 0. 10. 0. 3 7..0. 5 8. 0. I OT 

20 [0041] TB@©fK£! 

Jiu-.<£>cfc -5 \z Lxm<irirziEmts'WM^, n - / i->i - 

2 - t"P U K y&ffi&t&TcMZ 2 0 OXrxm^Msk L- 

ffitt. a/jHt.hC0SM#(4 c m 2 . liS*-7 6Mm 
<$fc«f*WJ-$2w&*2 0 Mm) Tf2&t3fc. 
[0 0 4 2] WSfOVm 

ULfeLiaoMnOi. 9 J E«tf> 2 |@I B OtJ^Mtt, 
9 8 mAh/g. 5pfcj'S#:« 3 . 2 6 W$> -3 fc„ 

30 mm 7 

zzmc?>n> (ic no. 5) tmivJ^-oAtz. u 

^Ach^>;tf>£©J:tre. Li :Mn=l. 2: IK. 
Jfc. dtL* 3 0 0"CT2 5 0^%coyp/1> 

m&Lrc) TftSfiJcU iESffiiSftHL ii. iMn0 2 ^# 
<SlHffirSfT>at3fc. 10-50° (DffliZ&rt 

40 %mxft2 e\z-ftwr%^tsmrMv>¥-t>\%> i 

5. 5° . 1 8. 8° . 2 4. 9° . 3 5. 7° . 3 

6. 2° . 36. 9" . 3 7. 7° , 3 9. 5° . 4 

0. 8° . 42. 5° . 4 3. 8° . 4 5. 1° . 4 

7. 5° tC^ffib. 15. 5° IzNT&^Mtt (I /I 
0) tt, -tn^m. 0, 0. 8 8. 0. 6 4. 0. 1 

8. 0. 2 2. 0. 1 4. 0. 1 1. 0. 54. 0. 2 

1, 0. 1 0. 0. 1 3. 0. 57. 0. 04T&-? 

fco 

[0 0 4 3] ZE®<Z5f^3 
50 £Us©«fc3fc:L-a»6*T^ffiS««£. ^S£^J4t|WI 
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mzmmzimisrc. zwaEffi*. iyjHit©iW4 

cm 2 , m@M^-8 5 um <SMB#©ff*j&« 2 0 um) 
S^ifflKC l moi/i asaffi^gu^^ASflSftbfc® 

tO 0 4 4] ^E-<0*g*. BfiS5<C»rt<fls®UifcL i i. i 
Mn02TE&<D2mm<DttlWgffl& 1 2 3mAh/g. 
«Kfttt2. 9 3VTJ&-jfc. 

M n O O H <fclfcf t ' J rf- O U £. £ , U ^-OA<t "7 > <h 
©J£T, Li :Mn=l. i : iCffML, 

mffiPm L i Mn 02£r#fc<. XfflMlZC u K afilfcJB 
J 0-50° ^1(^^-5(1111^2 OlZ&&TZ>& 

%immm<r)\f—v\3.* is. 5° . 1 b. 7° , 2 

4. 9° , 3 5. 7" . 3 6. 2" , 3 6. 9" , 3 
7. 6" . 3 9. 4° , 4 0. 7° , 4 2. 5" , 4 
3. 9" . 4 5. 0" . 4 7. 4" fcfWfU 15. 5 

° cfcrrsasKit ( i / 1 o) wi^ti i.o. 

0. 5 1, 0. 5 8, 0. 1 8. 0. 0 8. 0. 1 0, 
0. 10. 0. 6 3, 0. 2 3. 0. 1 2, 0. 0 5. 
0. 5 7, 0. 0 3-e£o/t„ 
[0 0 4 5] lESCDfriS 

o \z LXmZ4VtJFmgffli&* 'M1MM4 tM 

cm 2 , '®®#^7 3/jm <MWfc(OlS3*ffi 2 0 // m) 

[0 0 4 6] ^CD^m, 88K©£*£:<fEHL&L i Mn 
02lEffi<Z) 2 Eg 1 2 5 mAh/g, 

H2. 8 3VT$.ofc„ 

4 0 0*CT 1 OKjffFI, 3 0#«%O/D^>^Lt 

fge^SL i Mn 02*»fc. u K aM*m^ 

10-50° ©IWK:*lt*|H»fA2 efSfiMfiET***)^ 
EttffiBWDt— ^tt. 15. 5°, 18. 8°, 24. 7 
° . 3 5. 6° . 36. 3° , 36. 9° , 37. 5 
' , 39. 4° , 40. 8° , 42. 5° , 44. 0 
° , 4 5. 0° . 4 7. 4° 1 5. 5° iZtt 



(9) 4#§FF 7-230802 

16 

-rs&ffiJt (i /in) «. -tn-mi, o, o. e 

5, 0. 6 6, 0. 1 6, 0. 1 5, 0. 1 2, 0. 0 
8,0.4 9,0.24,0.1 4, .0. 11.0.6 
■' 1.0. 0 4-V$>-z>tc 

[0047] mm<wm 

u.t(D^izLxm^nfzJEms'im^^ mm\4 tm 
mizmmizirnvrc* ^©em«, ^n±<mmm4 

cm 2 . '4r<®¥^-8 1 /xm <B ft^COJfi^/jS 2 0 um) 

jo TEmcDW-m 

[0 048] ^(D'r&M. wmcOZ\'t<nm^fcL i Mn 
O2SE&C0 2 ffl®<DWmm*> 1 1 5niAh/g, W^'/; 
«2. 9 0VTJb^fc. 

2U&0in 0 

«p--^ffe>^> (i c no. 1) tmwrv&t. 

2\ U5"-^A£v>;tf>£©J;lre. Li :Mn=l. 

1 : j iztzz&sizm'iU mm\t.mm^\y'vb 

20 &fc-?tz» z.n% 1 1 0 o°qT5n-m 0. Qi mux 

nOaSffc. XJSfflEtCCuKttiglSrfH^T. d©f£-!f|j 
M^X^Inirr^ff^^fc, -tW«S*> 10-5 0" 

I 5. 3° , I 8. 7° , 24. 6° .3 5. 5 
0 , 3 6. 3° . 3 6. 9" . 3 7. 5" . 3 9. 3 
0 , 4 0. 7" . 4 2. 5" , 4 4. 0° , 4 5. 1 

0 , 4 7. 4° 1 5. 3" Kjbrrss&g&t 

30 (I/Io) tt. fil^m. 0. 0. 3 3, 0. 6 
2,0. 1 8, 0. 1 0, 0. 1 3. 0. 0 8, 0. 5 
■ 8, 0. 2 5, 0. 12,0.0 9. 0. 6 6. 0. 0 

4-e*-j^„ 

[0 0 4 9] WBfWm 

miziEWtzimisXu z.(Dmm%. jitw_i-cd«M4 

cm 2 , 5 um (MM^I¥^2 0 Mm) 

40 mmi tMmz\sxmmft-Dtz» 

[0 0 5 0] *0>ft8k. tmDZTii<imVttL i Mn 
02iEfiK)2[5rB®JfcasSJltt, 1 2 9 mAh/g, 
«2. 8 5VT?*r3fc„ 

mmmi 1 

2 5 0t:Tr5l!m 3 0#8l?KOD*Sf*ig^-Lfcffif» 

B^imifcewt ^m^j 1 0 tmrnizjEWgwi 

lLiMn02^#&. XgilCCuKai^MT, 
«7 ~5 0' <W\Z&ifZ\BBtt 2 9 izmET&iS'bfSEtlfi 
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HWtr— 15. 4° , 18. 8° . 2 4. 7" , 
3 5. 6' , 3 6. 3" . 3 6. 9° , 3 7. 6" . 3 
9. 4° . 40. 7° . 4 2. 6° . 4 4. 1° , 4 
5. .1" . 4 7. 3° Kfiq&rU 15. 4° K*hT*5fi 
JgJrt (I/Io) K. ^n^m. 0, 0. 3 5. 0. 
5 9. 0. 17. 0. 0 9, 0. 1 7. 0. 0 8. 0. 
5 1. 0 . 2 2, 0 . 15. 0 . 08. 0 . 5 8. 0 . 
0 3T*r>/fc. 

[oosn TEmmm 

U-tCD «fc ^ (C LTf e^Ut.TE®5#jffl5: . 4 «t R 

^CjEfiCftSaUfc. dOiBlte'. M/jH-t.l-.cr).«M#i4 
cm 2 . l®?*7 0/im (IttH^CD^/;^ 0 /im) 

•fe&lPJ 7 tlWJ^t' LTSWlliSrffrj it, 

[0 0 5 2] FM£»r<h<mE3L£:L i Mn 

02l£@C')2|i5||§©M'^ffi«. I 2 6mAh/g, W^MR 
VS.2. 7 7VTfc)fc. 
2 

3 o or-csn-m 5#^%<^zKS&^ l^S^ph 

M r -l : 'Tt«Lfcmtt. 3»ll 0 <h|i^*£iEB&i51fcffi 
LiMn02^#/c„ XiB^CuKaflH&ffl^T. c 
©fS^Hcom^XliLHGHrr&fiYj:^^ ^CDifem i 0-~ 

5 0° C0|S|Ki3ttSlHll)Tft 2 6>(C#r±"T^^fcrj:|r:!|J^ 
©f— ^tt. 1 5. 5° . 18. 8° . 2 4. 8" . 3 
5. 6" , 3 6. 4° , 3 7. 0° . 3 7. 6" , 3 
9. 4". 40. 8°, 42. 6°, 44. 1". 4 
5. 1" . 4 7. 4° iZfttEU 15. 5° K#rr*3£ 
ffitt ( I / 1 ()) «. ^n^rtl I . 0 . 0 . 2 4. 0 . 
48,0. 17.0.04,0. 11.0.07.0. 

6 1. 0. 2 8, 0. 1 4, 0. 0 3, 0. 5 7, 0. 
0 2T*$>-2fc„ 

[0053] • mmcDfm 

cm 2 , M&9>&8 8 Mm <SM»*G>ff2H&i 2 0/tm) 

[0 0 5 4] ^©^m, HffffS©r^<f^b^L i Mn 
02iEB©2lHie®iiWtS»a. 1 1 7mAh/g. 
tt2. 7 sv-e&^fc. 

£SfeKll 3 

4 0 01CT5PSIKJ, 0. lfl^*CQ**&iB£-Ufc3StS 
ftSLiMn02&f&. X«8Blc:CuKo«*ffllri 
10-5 0° ©rat*W*lHffifft2 0{3#&r-2>*fe75; 
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latf^COf— /7«. 15. 4° . 1 8:. 7° . 2 4. 7 
° . 3 5. 5° . 3 6. 9° . 3 7. 5" . 3 9. 3 
* , 4 0. 7° . 4 2. 5° . 4 5. 1 ° . 4 7. 3° 
fc3?EEU 15. 4° K&TTSll&BEtfc (I/Io) «. 
-WFfU. 0, 0. 0 9. 0. 6 2. 0. 19. 0. 

1 0. 0. 0 8, 0. 5 1. 0. 2 6. 0. 15, 0. 
6 6. 0. 0 3Ti&-jfc, 

[0 0 5 5] iEffiOX'm 

c m 2 . mSM^S 2 ixm 2 0 um) 

fEffiCOst-filli 
3»l 7 <£ IWHifc LTsf-fiin^ff-J /c„ 

[0 0 5 6] ^COllim. ntfl£10)r<t<fjs3aLfcL i Mn 
O2TESC0 2 |«lgl«DMmS«. 1 3 OmAh/g. ^mMti. 
tt2. 8 1 V'e$-pfc, 
Usj&ffiMl 4 

i» 8 o <rc-e5nm 2 ^x:a)-'^sjmzmctir^>if 

y\Z.7)\,z$y%:!>\-f)V^. ^i^&aWLfcTVkn' 

0IJ1 0 <h|eg*BcTE^WL i UnO-*&mt» Xim 
CCuK am&ffl ^ >T, d <©^SCCO«>*X*»i|nHfrSrtf 

feyto ^co^m, i o~5o° <D\m\z&-fz>mm2 

OlZfctET&teWmmiVlt"—?^ 15. 4° . 1 
8. 8° . 24. 7° , 3 5. 6° , 3 6. 9° . 3 
7. 5" , 3 9. 3° , 4 0. 7° . 4 2. 5° . 4 
5. 0° , 4 7. 3" (C^FfiEU 15. 4" {C^TSSfc 

j» )Mt (i/io) «, -we'tu. 0. 0. 15. 0. 

6 1,0. 15.0. 13. 0. 0 9, 0. 58. 0... 
2 8. 0. 1 0, 0. 55. 0. 04-Trafe-Dfc, 
[0 0 5 7] WM(DVm 

cm 2 , mUmthZ 1 um <SSffi(DWM)<2 0 «m) 

49 [0 0 5 8] -tOfe*, affiEOJr^fEBLifcL i Mn 
02lEffi©2|slg©4W»B*«. 1 2 2mAh/g, WSte 
«2. 9 3VT^L 
^SS^Jl 5 

5 o°ccd— 3©BS!t«tenfc i -^>^y— ;wc7;i/rf 

j|IE£^}C^D-$-&fd^tS^5S0iJl 0£|S|$l3Ki£ 
U iESS^JKL i Mn02Sftfc. X^llCuKa 
»£ffltvT, ^CDg#«©^X|||Eltff^fT^^fe. 
5? CDig^, 1 0~5 0° ORJfr*tt-&|Hffif^2 5C?S9Ef 
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^'bmmM(Dif— 15. 5° . 18. 7° . 

24. 7° , 35. 6° . 36. 3* , 36. 9° . 3 
7. 5". 39. 3° . 40. 8°, 42. 6°. 4 

4. 1 " , 45. 1 * , 47. 4° K#&U 15. 5 

° t-wssfiKtfc ( i / 1 o> a. -f-n^n j . o . 

0. 2 1. 0. 5 6, 0. 1 7, 0. 08, 0. 1 4. 
0. 0 4, 0. 5 1 , 0. 2 6. 0. 11. 0. 0 9, 
0. 7 1.0. 0 5T?at5-j/i„ 

[0059] \£&<mm 

cm 2 . MM¥^-7 7 am ($5®ffcCOJP &W2 0 Aim) 

ii-:e<co,i«ni 

[0 0 6 0] ^COfe!^. mJWii;c0C:7:<fp.SL/cL i Mn 
O2fl3®C0 2 |slH(^iS«M«. 1 1 6inAh/g, 
«2. 8 5VT&-z>7t„ 
^SBWf 1 6 

2 5 °C CO- -^.&'(3fI|^n/cg^X5 L ;i/t.1 7V Uzf > £ A* 

P-^ltfcWn«*»l l 0£|i^fcfzM$cU lESfKifc 
KL iMnO^^ifc. X«JiECGuKa|j!S:fflliT, 

^C0fS-^M^>*X^lal^f€ffAd;^7t„ 1 0 

—5 o° vmz*mz>'m\to2 t)\zm&r&%>%tmffi 

^COt"— ^tt. 15. 5° , 18. 7° , 2 4. 9° , 

3 5. 6° . 3 6. 3" . 3 6. 9" , 3 7. 6" . 3 
9. 3" , 4 0. 8" . 4 2. 6" . 4 4. 1 " , 4 

5. 1° , 47. 4° fcMEU 15. 5" K*rr£3£ 
l£J± (I/Io) tt. tttf&hl. 0, 0. 1 9, 0. 

5 2. 0. 16, 0. 0 6, 0. 1 3, 0. 0 5. 0. 
5 3. 0. 2 5. 0. 1 2. 0. 0 7. 0. 6 2. 0. 

0 3T?a6ofc. 

[006 1] lEBCDfEK 

Rhcoct5{'UT#e)nfeiES^®^, m»Ht.m 

cm 2 , '8®P^7 9 Aim (MMfcOMW$2 0 Aim) 

[0 0 6 2] -t®i|g*, ffl|B05C*t<f^JU*:L i Mn 
O 2 IES0 2 Eg 1 1 ImAh/g, ^mUL 
«2. 8 9VT^fc, 
l&G&PJl 7-1 9 

tSf.=Sft-7>iJ> (IC No. 1) i^YtU^Ai 
Sr. V7V/»£.'?>tf>ii<Dtt'V* Li :Mn=l. 

1 : 1 {Cte-SJ^tCfPSU $S(Ct7^1/>$Y>^' 
>£pmt<DitT\ Mn:C=l : 3, 1:5. 1:1 
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h*f^-=>fc. itie.^fig3 cm. ft£ 1 mGDfefriJt 
t^An, 7 0 0°CT5R#|f|. g«4'-<3£j5ScU jEffi® 
#»ffiL i M n 02^#/zo XftHSK CuK a#£fflH 

*. 1.0-5 0° C9fH]K:43W-<5[BBlft§l 2 0 CffieETS* 
"b^lelW^Cf— i7H. 15. 4° ifif& 18. 8° fi 
f& 2 4. 7° fif£. 3 5. 6°m 3 6. 2 0 fi 
f£\ 3 6. 9° ifif, 3 7. 5" fi#. 3 9. 3° fi 
/0 4 0. 7" fifg-. 4 2. 4 4. 6°fi 

flK 4 5. ()' I§. 4 7. 3° imtZtmu 15. 
4° fifgi^rr^i 8. 8° iS^roa&gJt (I/Io) 
«, ^tl^BflO. 8 5. 0. 6 5. 0. 5 9T*^fc, 
[0 0 6 3] TBffiCOfls© 

4cm 2 . ii»<?:<?*8 5/j.m, 73«m, 82//m 
• Wfo<Dl%?f-tf2 O/iin) Tf^fc. 

i» -Mffi^l 7 i: RKC L.Xsf-fifli5rf j a fc. 

[0 0 6 4] ^-00^. Hfj»fiCOrt<flHSJL-fcL i Mn 

02IEM0 2 mmoymmm-t* wen 1 1 2mAh/g. 

1 1 9niAh/g. I I 6rnAh/g. W-i^M&M 2 . 9 5 V. 
2. 8 8 V. 2. 7 9VT*^fc. 
-Mii#"'l2 0-2 2 - 

WM^W>A\??>13> (IC No. I) . SJtft'J^A&t* 

-ryfvy&m^^T. 7-1 9<tiK0$&:^u-y 

30 fdtxfu 7 0 0"CT5nm ^StS-fPfl^TfejEU. IE 

mmm.~L \ Mn02^fc. xssekic u k a&i&m. 

10—50° COlBlC^^SlBffif^il 2 6> IZ&EET&4S 
fe^ClEl^OOe-^tt, 15. 4° fif£, 18. 8° iS 
f£\ 2 4. 7° 3 5. 6'm 3 6. 2° fi 

3 6. 9°fif, 3 7. 5" jfigk 3 9. 3" fi 

4 0. 7°1§, 4 2. 5°m 4 4. 0° fi 
4 5. 0°fif, 4 7. 3°j5»fC#*EU 15. 

4 0 iSgHcjrrs 18. 8 0 fi^(D?^J;fc ( I / 1 0) 

49 fcL ^-n-^m. 1, 0. 8 4, 0. 8 2Tfcfc 

[0 0 6 5] J£@CDf^ 

4cm 2 . WMS¥^8 5iim, 7 3tim, 82/im * 
a#:©Jp^2 0 Aim) "eft-p/t- 

[0 0 6 6] irft5©ri:<f^UfcL i Mn 

02iEM<D2®g<DMmgmi3~ tn^m 0 lmAh/g, 

50 1 1 3raAh/g, 1 0 9mAh/g. ^^tt^SS. 1 5 V, 
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3. 0 1 V, 2. 9 5VT-£o£:„ 

mmm2 3 

^SrffVi. jlfii 5 mm, Hit 5 OnigO^U'y h^fSiL 
[0 0 6 7] ft@©f1^ 

fc. -*-<z>£/aa?&«> yp/x^^m^sM^i u abet 

®StfflJ»5Wl¥teC«fc^T, I«iLT-7^riHg (4cm 
2 ) £fflt>Tj^£^3i±7fc. £<D<h^©&*WWi&: 
Hft7 5(TC> 2 mflTCfe? Tfe. CKDJ; 

5 IZ bT# 6»rifc^?i^2r. Sffico X^EffiffeTgll 
S£3~& <t . (0 0 2) iTii^liTllIHI'ivi d aozit 0 . 3 3 7 n 
m, (0 0 2) \mi\tyCD%litf u r»4£ LcH'l 5 n mX& 

IS, I 5 8 0 c m- 'fj-jfiOTt"—^?^^-^^^ 1 3 6 0 
cnr'M-jfiCQt"— VtyJ&CDlt (Rig) WO. 4 6T*o 

/Co 

[0 0 6 8] k$d<vt>mz<j: 9mttmm%:M®i>r£- 

1&m&lS 1 6 mgT^fc. 
r^lllCDriffilli 

U->#— Tf^-— I- £ ^l^ft—Tl^— htroi : 1 M 

[0 0 6 9]'»iKStt- 0. 2mAC0 — jdi'^MTC. ¥i 
V*-OScfBSfTt3fco 2\m\m$>mvmmx\ HObffi 

4mAh , 2. 4VT$ofc. 

HS6W2 4 

IK^ftVi, jl@2 0mm, ttttO. 2 5g<Z)^\U^ hSrf^ 
ffib/L, 
[0 0 7 0] £&®ff£! 

002^0. 33 7nm. Lc&2 7nrru LalJ17n 
m, R1H0, itiiH8m 2 /g) lZ/-*>%<m 

©JtBtte, 8 7:1 ) oyf^T^n— z?a> 

«flaOpfiBK3fe*L'fc. 6 0!CTSa»L-fca, 2 4 Ot: 
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tLxmi >&. d cofeffigftswasgBPist s c m 2 . us 

«7 8mgt*-jfc. 
[0 0 7 1 ] 

wmiz . 1 mo 1 / 1 ommm u ^ a ^ssb ut t> 

/» fflt^c„ 5fi5@ffi$8$t3:. 2 mA©— «fifTc. *M>t;:4. 

1 v ^T-^m^fTi/ \ m >xm vmrnx 2 . 0 v*t» 

«E£fj^/to 2[]H|[ilJi(|if^|W]D«i»fET, |^i;«<tfO«5»H 

[0 0 7 2] WBDZt < fmi^^mfUwo 2 

ElgCOMmm, 2 ImAh, Wfl|©:«2. 5VTf, 

H8fi0«2 5 

mums tmmizux. wmmm.<o^rs^n^\ $m 
20 fun tmmizLx. iEm<Dtfm&nt<\ mm i 5mm. 

^ 0 . 7 7 mmCD^N \s <y h Srft^ 

[0 0 7 3] ftS©flHM 
HM50I8 C0^«S#.t)M (V^W7^j)l/Ii?©^« r )) 

&m^\ #ijrh77^Dif i/ > <t ^{c^-n-^n .i 

0 : 1 ©fiJ-^-e^L, M8^^ff^Tjft#] 4 m 
£.OlzM&ffl8U1Z. 7mmk(T>rz.^Z2 0 O'CTWli 

j» [0 0 7 4] ®toia^vtT 

H5CtkiTJ;-9^ Hft&f^. Si LTIEflKfi- 1 . EES 
3, ^fiK&43ftrma6/ji&a:S. ST, lEMr&lODiAj 
JSBffC jE^«t#2^^fC<t^TflX*5#tt, ^-<7)^ 

jn^. Mm/^y*>?8&m&uti<, sec ni^tt 

«*2±fCiEffi3«:JEBiiFLfc. IBS 3 cr>±(Ctf; 

U 7'ot' l/^^U^-feyN'U— 37 7 £<SSBU dCD-fe/\" 
U — ^ 7 c x.^l/>t)—&*—h. y°ntzls>Jj—fc 
*-K i?X.^l/>lj— HCD»SBltb5»2 : 1 : 3 
©i«i:t)SlL iPF6.glmol/'J7 h;nc 

4 5 §®^b, - 5 ± 

IZMM6 &EMLfr 0 #ctr»T, ir/ll/-^ 7 ©±(cAS 
6 SrSfe, IE@fi& 1 4 ^:S^giib'N 0 ^^>^8 ^ 

[0 0 7 5] mcDfPfiffi 
f^bfcn^f>^tt?a«i--<T5£^«»SilmA, 
±f5g«JE4. 2VK3ib&«, 4. 0VO^«EE5S*S 
ffVi. 5^«^rfl*3 OPfWtb, ^CDTIS«EE^2. 
» 0V<!:bT»«^^fT^feo SKffitCtt. W&DiMt 
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[0 0 7 6] titM0Z&»Z>W*!mB&j<2. 7 

WJo 0> 2^/7 )l>m<mM&WZ 2 0 m A h . 2 0 
"tK ^ J H=l ©Kd^gCD5F*^|[tt 1 7 m A h Tf & ^ fo, 
Jtl^l 1 

iiBfiC38<fcv>;tf> (IC No. I) iiffim'Jtt&ii 
£. [i^-OAt^yjfycDlkVL i:Mn=l. 1:2 

izte&xsiznmu mmi tmmz-^u-y i-zve-j 

tc Z\n%7 0 0°C-VSmWl ^#BM^4-»T«b, 
fl5HfS^HL i Mn2 O8.9 (L i o. 5 MnOi.gs) & 
#&. X&ifc CuK tt«Sr/H 1/ *T, Z Og^ODJB* 

[0077] TE&oyfm. 

&Lk(D£ O \Z LT# ^nfz\\Mmm%:, Y±-)-l- >'~f 

I 0 0:15: 5 C0g!h§r?31£r UfcKfltt. 1 <t 

mUlZLT, WM2 0 mm, llffO. 2 5 gCO^b-y h& 

iBl©Milli 

[0 0 7 8] -^cofe'im. mm^oori<^(SaurcL i Mn 
204jEB0> 2 mmowmmt. 8 5mAh/g. W^V: 

.J£R0|2 

«»rJjMfcv>:tf> (IC No. 1) £m$Hi)7-OA£ 
\)^jUt.~?>')j>t<D\k-l;\ Li:Mn=l : 1 

tt„ zLti*7oox:-v3vm. ^mMmm^Trnzu 

TESS^WL 1 1. 9 M nz O4. 5 (L i 0. 95M n 
O2.25) *mtc a X»;CuKag^HT. Z<Dffi 

"f"o 07*5, dOfg^Kte, L i Mn204<hL i 2M 

n03t(DU^x'$>^>z.tmm^n. 15. 5 0 # 

[0 0 7 9] ZEffiOfl* 

v2mf^)^b77)\s^u^u>t.mzstiven 1 

0 0: 15: 5©W£T?S£l,jfc£014;3:. JH»J1 
fllfdbT, SS2 0mm, £E0. 2 5 gO-^lsy h£f£ 

usegy i tmmiz Lram*$r?it. 

[0 0 8 0] -tCD<6*. HfilE©rt<f^LfeIES(D2 
EIB ©JWlSBtt. 5 1 mAh/g, W-Vmmt 3 . 7 9V 

J*ftW3 
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tm^mt^ >is> ( i c no. i ) • <h gag u ^ a t ^ 

U5 1 ^Ai:-7>^f>i:C0j;h-e. Li:Mn=l. 5: 1 

c^s^'Sfcwfflu mm i tmnz^y h^t-j 
7t» -n^3 o or-<?3fim ■^mmmmmm.E* 

L i i . sM n O2. 3 &f#?c„ X$ftg£ C u K a 

<0|g*£:BI8K^r. 08*6, iLCWSftflitt, LiM 
nzO <t L i 2Mn O3<0iS£«lT*& - tz)«$n 
/<? f£o Sfc, 15. 5° WS©t"-?M»l't5l 8. 
8° ttifi©e— *3$g£©J£te3. 8T*^7to 
[0 08 1 ] IEffi»f1^ 

■v^^^'J-x- h^yjiy-^ax.^-\y>t.^z^-n^n 1 

0 0 : 1 5 : 5 (Df^TSg&lsfcXM-te* mmi ctlWI 
ilCbT, fflf,i2 0nmu RfiO. 2 5 g«^U7 I^f1 ; 

mam 1 tmmiz Exmrn^n-D^ 

20 [0 08 2] '^aymt. fiMtlwri < j/m LTtiEfficO 2 
IMSOjfcii^Stt. 8 9mAh/g. 7 1 V 

nz«s-!fei®wit/;K 

S88£3&ffr ; <'>:tf> (IC No. I) tzWKffc'J^Ai: 
U^A£^>://><h®l.tTL i :Mn= I . 1 : 

1 izf£z><koiznwxL. mtm\i trnmz^-v 
-Dfr* z.tv&7oo °ct 5 mm, 1 5 im% (rmm*m 
ft ^f^^mmm>xm$.u smmm^ >o.9 Mn 

HCDI^XI^lHl^jf^fT^fco ^©^m. I 0~5 0° 

15. 3\ 18. 8° , 2 1. 0° . 2 1. 9 
° . 2 4. 7" , 2 8. 3° . 3 3. 0" , 3 5. 6 
° . 36. 3° , 37. 0°. 37. 5° , 38. 0 
°. 38. 7°, 3 9. 3° 4 0. 8° , 4 2. 4° , 
42. 9°. 43. 9°. 45. 1°. 46. 9°. 4 
7. 4 s , 48. 2°. 49. T KMU 1 5. 3 

° n/io) a. ttvem. o. 

40 0. 7, 0. 0 5, 0. 08, 0. 7 0, 0. 0 5, 

0. 2 0, 0. 2 0, 0. 1 9, 0. 2 1, 0. 1 0, 

0. 06, 0. 0 3. 0. 6 0, 0. 8 0, 0. 1 6, 

0. 0 2, 0. 1 7. 0. 7 5, 0. 0 3, 0. 0 5, 

0. 0 4, 0. 0 3T^L ^©ffi#lK«2 7~3 3 

[0 0 8 3] JEm<D?m 
£LhO«t'5KbT#6tUtiEMI»t*ffllriT. mm\ 

4 tmMizL-Tjm&imvfc. zvmmz, fhsm±. 
ommm4 cm 2 , mojp^t3 3 um mm&oym 

50 W2 0Mm) TS^Tc, 
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mm 4 <t mmiz ltsw Lft. 

[0 0 8 4] -t<7J(@«. m2<DZ.'£<imi<fcL i 0.9 
Mn02. l .IEH©2®BOiWesi£Ste. 7 3mAh/g. sp 

JtRW5 

«?¥=^^>^> (IC No.l) tok&MhU^Act 
£U3^A£^>;tf>CD<h];l:7!. Li:Mn=l. ] : 

ofco ^n^r7 5 0°CT7nm 2 0#i%«i^ 
^bfc^|?fffl.Sl'1 :l T^L,. iE®S4&HL iMnO 

2.2 2r#^. x^gtcc u k am&m^T. z.<mmm 
<wmxmm&trtz'2iz. t<D®m. i o~5o° <r> 
mzmir&mm 2 o tc#?irr** ! fofeiHiflTi»©tr— ^ 

H, I 5. 4° , 18. 7° , 2 1. 0" . 2 3. 0 
" . 2 4. 6 n . 2 8. 3° . 3 3. 1 " . 3 5. 6 
° , 3 6. 2" , 37. 0 ° . 37. 6 " . 38. 0 
" , 3 8. 9" . 3 9. 3" 4 0. 7° . 4 2. 5" , 
4 2 . • 9 " . 4 4. 0 ° . 45. 0" , 46. 9" . 4 
7. 4" , 4 8. 2° . 4 9. 0" CT-fr&U 15. 4 

" f~WT^$JKJ.t ( I / 1 o) «. -?-n-6n i . o . 

1 . 0, 0. 0 8, 0. 1 3. 0. 8 0. 0. 0 9. 
0. 0 4. 0. 2 0. 0. 2 i , 0. 3 0. 0. I 0. 
0. 1 0. 0. 0 4, 0. 5 5, 0. 2 3. 0. 2 0. 
0. 0 4. 0. 2 3. 1. 3, 0. 0 4, 0. 0 3. 

0 . 0 4. 0 . 0 8 T£^> ft. ZL CD?#$«tt 2 7 ~ 3 3 
° cOEffif^ 2 0 \Z¥-Vim~i ft. 
[0 0 8 5] TEm<Dfm 

4 tmmzjEm&frm^fcio -©les«, .awti:©* 

114 cm 2 , flffi&BJ?3w&*6 3um <m&lfrDWfrtfi 

2 0 nm) -Vfc-jft* 

mmm tm&zL-cmtaLft. 

[0 0 8 6] -t««ISS, SfflE©^£<ft*!b;fcL i Mn 
O2.2 IE^©2|bI@C0M®^*«. 6 3mAh/g. -Wit 

mmzzmt-^y^y (ic no. d t.^atft^bAii 

£U5^A£^>#>£<Z>itT, Li:Mn=l. 1: 

1 c&s.fcsisffsu mmm i tmwuz^uy h*fp 

U IEIIig«lKL iMn0 2 .3 XiillCuK 

am&m^-c. z\<Dmm<Dmmxm®iFf$:fff3i : z>fco 

2—1 5. 6° ©k°— 1 8. 6~18. 8°© 
[0 0 8 7] RJt©<fc3KLT»Sft^HBg*Wt*ffl 
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^T. Jt*S^J4t|^K:L/TiEffi*f^S!U MiUfci: 
#Jit)C93£itffi7^3 6mAh/g<WJ^<, jfclr-Kli^ 

'ffl»=^{t:v>^f> (IC No.l) hWlit'Jf-OLs't: 
U^C7A£v>#><£>£:J£-r. L i :Mn= 1. 

1 : 1 (cft^i^cfl-iu rnmm i tmmiz^iy-yh 

ft. ^9()0°CT5iim 6 OWm%(0-7"a 

10 n>itm& Lftg$mmm< (^ >^ e>#x 7 p-t 

ffllTS £ <h/jn?#^-3 -ft. 

^^mt-?>jfZs (I C No. I ). tB&ffc U 3~OJ* t. 
U3"-^A£V>#>©<hJ:bT, Li :Mn=l. 

&fe-jft. z.ix&2 5 o°(re2 onm 5 5#i%©7 

"eflfeSfiLfc) -ctelcL, TEKS%KL iMnC-2.2 

/Co X«fC CuKa t/^T. C ©j-g^KcO^X 

m&ft&ftU-Dft. -f-CDif^. 15. 5° jfi^KLfcT— ? 

raffle i-u&fr^fc. 

[0 0 8 8] fE@«^ 

2 0/i.m) ~C$>-jfa 0 

30 wMmf-m 

[0 0 8 9] MK©-£<#^L7cL i Mn 

O2.2 ESC0 2|Hfecr)M«^ffitt. 7 5raAh/g. T L &M 

fi«3. i 1 v-efc^r^, 

4 0 0 °CT 5 NHBJ. 4 0 »7K5H^^"& LfcS^S 
KL iMnOi.7 ?rt#fco XifiCC u K a^fflU 

15. 5 0 Tsmzif—^mmtst^>^fiu 

[0 0 9 0] jES©f^ 

cm 2 , ft@?^.7 7 (tm (Bfi#:<Z)JP^2 0 (im) 

^js^j 7 tmmiz vxwmzft ^ jt. 

[0 0 9 1] 9fflE©rt<f^tLfcL i Mn 

5? O1.7 IE«©2lHrB<I>4«*S:*a, 3 0raAh/g. 



(15) 

27 

ttM&'l 1 0 

2 0 0 °Ct 5 m PI. 4 0 #3g(% <D7K#H2r®ff 
[»l ; 'T«L7tj!jW«, &fi£0i| 1 1 tl^KfCIEffifSKj 
RLiMnOi.9 £*#?c„ X»;f~C u K aifiSl£/BH 

[00 9 2] iEgCDft® 

cm 2 . ffi®ftf*8 3 /.im 0|iffi*tf)Jg3w5* 2 0 jttm) 

Tf£@cr)frffilli 

7 tli^K l/TJWBgfrs ft* 
[0 0 9 3] xrOM^ mXDZ.'tKft-mUftL i Mn 
Oi.9 Iffit02|i ; -|[?|c/)M»Stt. 6 3mAh/g, spj^g 

[0 0 9 4] 

iwmmm ■kmuz&&wMm^m&z&irtX. 20 
^mmmmt.. lt u -t- v 

nan 
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[0 0 9 5] $61:. *fgqi!{Cj;^#7K^z^Si-?l!lcom 

mmmmrmmi 

im 1 ] *^»«*y i iz^f^mmmm^mr 

&fz.i&<nffi)PW$>z> L i 2. I M n Oa oCOX?^(Hfljf A"^— 
[02] %mm I T^iiKLfc TESTED© L ii.iMnO 
[|x|3] JjQitfl 2 T&JfcUfciflBHMt L iMnOi»G0 
[II 4 ] -SliM 3 T^JiE UftTEmmm L iMnOi.y 

nsi6] itd^tm 1 T'&mvKiffjmmnL i Mn20&9 

[07] ];WI2Tl^;3cU/tiB®?S«aL ii. 9 Mn a O 
4. 6<^X|&[Mfr/^->T-& < , 
[121 8 ] mm 3 T^JiK Lfc iBlf£« L i 1.2M11 0 

[05] 




[06] 
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